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A presence/absence survey of all non-native Crassulaceae plants on Banks Peninsula, New Zealand was conducted in 2010 by road. In total, 844 grid cells of 30 arc-seconds (WGS 1984) were surveyed, approximately 39% of the region. Grid cells containing rock outcrops and other likely habitat were targeted, ignoring outcrops above 500 MASL [surveyed by Wiser and Buxton 2009] . Where there was no road access, cells were surveyed via walking tracks and boat. Species presence/absence and approximate abundance was recorded.
Global occurrence data of Aeonium arboreum (L.) Webb & Berthel., Aeonium haworthii (Salm-Dyck) Webb & Berthel., and Cotyledon orbiculata (L.) were collated. Records were collected from online databases (e.g. GBIF, available at http://www.gbif.org), surveys (e.g. NVS, available at http://nvs.landcareresearch.co.nz), online herbarium records (e.g. http://virtualherbarium.org.nz), and physical examination of non-digitised herbarium records. Society newsletters, proceedings, and journal articles were used, as well as national flora and personal communication with local residents, experts and herbaria. Where location records were unclear or vague, the surrounding area was searched using Google StreetView (https://www.google.com/maps/streetview), resulting in an additional 19 records.
Field transplant experiments were conducted on Banks Peninsula between November 2010 and November 2012, using cuttings of A. arboreum, A. haworthii and C. orbiculata. Permission was obtained from the Ministry of Primary Industries for the propagation of C. orbiculata. Cuttings were collected from local populations, and were transplanted to 40 field sites between 7 and 681 MASL in Christchurch City Council reserves, after cultivation and de-hardening in glasshouse. Plant size (width, height, and breadth in mm) was measured every 6 months. Plant deaths and flowering were recorded at every site visit (monthly in summer to prevent seeding).
Germination experiments were conducted at the same transplant sites over July 2011 -November 2012, using seeds of A. arboreum, A. haworthii, and C. orbiculata collected from 8 local populations per species. Seeds were planted into cell trays, with 100 seeds per population, and 3 populations per species in each tray. One tray was transplanted to each site. Seedlings were counted every month for first 3 months, then at standard 6-monthly measurement intervals.
Field surveys of naturalized populations of A. arboreum, A. haworthii, and C. orbiculata on Banks Peninsula were conducted over November 2010 -March 2011 (at peak flowering), and then again a year later. Eight populations per species were surveyed, across a climate gradient. Transects measuring 50m were set up at each site. Along transects, 50 plants were permanently tagged. Each plant was classified by life stage and had its rosettes (Aeonium sp.) or leaves from base of tag (C. orbiculata) counted, as well as inflorescences. Ten adult plants were sub-sampled for estimation of flowers per inflorescence, and measurement of internodes (Aeonium sp., mm) and plant breadth, width and height (all species, mm). At each site, number of inflorescences and individuals in population was estimated. In the second year, the same measures were taken as well as recording dead/missing plants. Additionally, breadth, width and height of all 50 plants was measured, and seedlings (<1 year old) within 1m of transect were counted.
Seed counts were conducted in the laboratory, using seeds collected in March 2011. Five inflorescences per population were collected from each of the 8 survey sites, before dehiscence. Seeds per pod was estimated by weight according to the International Rules For Seed Testing guidelines (ISTA, available at https://www.seedtest.org). Seed viability was tested in the laboratory, using triphenyl tetrazolium chloride. One mixed sample of 100 seeds from each survey site was tested, according to ISTA guidelines.
Temperature was recorded at each transplant and survey site. Measurements were taken every 4 hours to the nearest 0.5 degrees Celsius, for the duration of data collection, using Thermochron iButtonTM data loggers. Aspect was recorded to the nearest cardinal direction using a compass. Elevation was recorded using a handheld GPS (sites were also GPS tagged). Canopy cover was measured using a convex spherical densiometer (Forestry Suppliers Inc., model 43887) according to the methods of Lemmon (1956) .
Materials produced
Species distribution models of potential habitat for the study species in New Zealand were run, as well as niche analyses comparing the New Zealand and global distributions. Occurrence data was cleaned and resampled. Climate data were obtained from Worldclim (http://www.worldclim.org). Global land use and livestock data were obtained from FAO (http://gaez.fao.org). New Zealand land use data were obtained from the Land Cover Data Base (http://lris.scinfo.org.nz), and livestock data from AgribaseTM.
Climate variables were derived for all field sites (growing degree days, frost days, precipitation, solar radiation, aspect, elevation, and canopy cover). Temperature variables were derived from data logger recordings. Precipitation was estimated from the nearest weather station in the CliFlo database (http://cliflo.niwa.co.nz). Aspect, elevation and canopy cover were as recorded in field. Solar radiation was modelled in ArcMap 10.0 using the Solar Analyst tool (Fu and Rich 1999 ) and a 15m DEM.
Generalized linear mixed models (GLMMs) were run on field data against climate. From the field experiment, relative growth [ln(Volume t+1) -ln(Volume t)] was run as a gaussian model, and mortality and germination as logistic models. From survey data, probability of flowering was run as a logistic model, while inflorescences per plant, flowers per inflorescence and seeds per pod were run as Poisson models. Response variables were modelled against climate variables using stepwise backward selection. 
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